






-OH 
Starting groups for the attachment of  free  
radical initiating sites of  vinyl polymerization  
Initiating sites for step polymerization:  
ring-opening polymerization�



H. M. Etmimi,,M. P. Tonge,R. D. Sanderson 
J. Polym. Sci. Part A: Polym. Chem. 2011, 49, 1621–1632. �



Yan D eng,Yongjun Li,Jing Dai,Meidong Lang,Xiaoyu Huang 
J. Polym. Sci. Part A: Polym. Chem. 2011, 49, 4747–4755 �



Yuqiang Guo, Chenlu Bao, Lei Song, Bihe Yuan, and Yuan Hu 
Ind. Eng. Chem. Res. 2011, 50, 7772–7783 �



Guo Liang Li, Gang Liu, Min Li, Dong Wan, K. G. Neoh, and E. T. Kang 
J. Phys. Chem. C, Vol. 114, No. 29, 2010 �



Kun Jiang, Chunnuan Ye, Peipei Zhang, Xiaosong Wang,and Youliang Zhao 
Macromolecules 2012, 45, 1346− 1355�



Tuan Anh Pham, Nanjundan Ashok Kumar, Yeon Tae Jeong 
Synthetic Metals, 2010, 160, 2028–2036. �



-COOH 
Amidation reaction �



Xiao-Dong Zhuang, Yu Chen, Gang Liu, Pei-Pei Li, Chun-Xiang Zhu, 
En-Tang Kang, Koon-Gee Neoh, Bin Zhang, Jin-Hui Zhu, and Yong-Xi Li 
Adv. Mater. 2010, 22, 1731–1735 �



Zhuang Liu, Joshua T. Robinson, Xiaoming Sun, and Hongjie Dai 
J. Am. Chem. Soc. 2008 , 130 , 10876–10877. �



Zhen Xu and Chao Gao 
Macromolecules, 2010, 43, 6716–6723 



Yongfang Yang, Jie Wang,Jian Zhang, Jinchuan Liu, Xinglin Yang, 
Hanying Zhao 
Langmuir2009, 25, 11808–11814. �



Hyunwoo Kim,Ran Namgung,Kaushik Singha,Il-Kwon Oh, Won Jong Kim 
Bioconjugate Chem.2011, 22, 2558−2567.�



Horacio J. Salavagione, Gerardo Martínez 
Macromolecules 2011, 44, 2685–2692 �



Ming Fang,Kaigang Wang,Hongbin Lu,Yuliang Yangand Steven Nutt 
J. Mater. Chem. , 2009, 19, 7098–7105. �





Lanyan Kan, Zhen Xu, Chao Gao 
Macromolecules 2011, 44, 444–452 �



Beidi Wang,Dong Yang, Jin Zhong Zhang, Chenbin Xi, Jianhua Hu 
J. Phys. Chem. C 2011, 115, 24636–24641 �





Jingquan Liu,Lei Tao,Wenrong Yang,Dan Li,Cyrille Boyer,Richard Wuhrer,Filip Braet,  
Thomas P. Davis 
Langmuir, 2010, 26 , 10068–10075. �



Jingquan Liu, Wenrong Yang, Lei Tao, Dan Li, Cyrille Boyer, Thomas P. Davis 
J. Polym. Sci. Part A: Polym. Chem. 
2010, 48, 425–433. �





Pu Zhang and David B. Henthorn AIChE, 2010, 56, 1610-1615. �

monomer �



Pu Zhang and David B. Henthorn 
Langmuir, 2009, 25, 12308–12314 



Petar Petrov, Georgi Georgiev, Denica Momekova, Georgi  Momekov, Christo B. Tsvetanov 
Polymer 2010, 51, 2465-2471. 



Paula E. Colavita, Bin Sun, Kiu-Yuen Tse, Robert J. Hamers  
J. Vac. Sci. Technol. 2008, A 26, 925-931. �





Work of  initial phase�







2-hydroxy-2-methyl- 

1-phenylpropan-1-one (HMPPO)�

2-chloro-2-methyl- 

1-phenylpropan-1-one (CMPPO)� GO-1173�







37.5 J/cm2�

75.1 J/cm2�

112.6 J/cm2�



The PDMAEMA grafted GO showed  
blue-shifting in the G band, moving to  
1599 cm-1 from the original 1589 cm-1.  
However, the position of  the defective D  
band was not affected by chemical  
functionalization at all.�

Graphite band�

Defective band�



Pristine GO �

Grafted GO �





A, 37.5 J/cm-2 

B, 75.1 J/cm-2 

C, 112.6 J/cm-2�

With same BPO concentration 
But different photo exposure �



A, 37.5 J/cm-2 

B, 75.1 J/cm-2 

C, 112.6 J/cm-2�

Relative intensity of  peak at 1635 cm-1 to that of   
1730 cm-1 decreases with increasing UV exposure,  
indicative of  increasing graft.�



A, 4% BPO 

B, 8% BPO 

C, 12% BPO �



A, 4% BPO 

B, 8% BPO 

C, 12% BPO �

With increasing BPO concentration,  
Graft increases slightly, but decreases  
significantly, perhaps meaning that  
BPO is attached directly to GO.�



BPO, % ID/IG 

4% 1.18 

8% 1.30 

12% 1.39 

D� G, graphene part�Defective part�

Defective sites increase with more BPO initiator.�



BPO, %wt N% Grafting, %wt�

4 3.75 42.1 

8 4.06 45.6 

12 3.98 44.7 



BPO Mn � Mw/Mn 

4% 7240� 1.32 
8% 5230� 1.45�

12% 3760 1.09 

The molar mass of  homopolymers found in solutions  
can be used to evaluate the graft length.�






